Comparative proteomic studies on the pathogenesis of human ulcerative colitis.
Ulcerative colitis (UC) is a chronic inflammatory disorder primarily affecting the colon mucosa. Its etiology and pathogenesis remain unclear. We used 2-DE and MS to identify differentially expressed proteins among the UC active, UC inactive, nonspecific colitis, and normal colon mucosa. Thirteen down-regulated and six up-regulated proteins were identified. Of the down-expressed proteins, eight (heat-shock protein 90 (HSPA9B), heat-shock protein 60 (HSPD1), H+-transporting two-sector ATPase (ATP5B), prohibitin (PHB), mitochondrial malate dehydrogenase (MDH2), voltage-dependent anion-selective channel protein 1 (VDAC1), thioredoxin peroxidase (PRDX1), and thiol-specific antioxidant (PRDX2)) were mitochondrial proteins, three (ATP5B, MDH2, triosephosphate isomerase) were involved in energy generation, three (PRDX1, PRDX2, SELENBP1) were cellular antioxidants, and six (HSPD1, HSPA9B, PRDX1, PRDX2, PHB, VDAC1) were stress-response proteins. Transmission electron microscopy revealed pathological alterations of mitochondrial ultrastructures even before the global colonocyte changes in the UC colon mucosa. PHB, an essential mitochondrial component protein, was down-expressed in the disease active as well as inactive colon mucosa from the patients of UC, indicative of an early event of mitochondrial changes during UC development. In contrast, aberrant activation of NFAT and ectopic expression of potential immunogenic proteins (tumor rejection antigen 1 and poliovirus receptor related protein 1) were found in the UC-diseased colon mucosa. Our findings suggest the implications of colonocyte mitochondrial dysfunction and perturbed mucosa immune regulation in the pathogenesis of UC and provide potential targets for the development of a new therapy.